Effects of pluronic P85 on GLUT1 and MCT1 transporters in the blood-brain barrier.
The amphiphilic block copolymer Pluronic P85 (P85) increases the permeability of the blood-brain barrier (BBB) with respect to a broad spectrum of drugs by inhibiting the drug efflux transporter, P-glycoprotein (Pgp). In this regard, P85 serves as a promising component for CNS drug delivery systems. To assess the possible effects of P85 on other transport systems located in the brain, we examined P85 interactions with the glucose (GLUT1) and monocarboxylate (MCT1) transporters. Polarized monolayers of primary cultured bovine brain microvessel endothelial cells (BBMEC) were used as an in vitro model of the BBB. 3H-2-deoxy-glucose and 14C-lactate were selected as GLUT1 and MCT1 substrates, respectively. The accumulation and flux of these substrates added to the luminal side of the BBMEC monolayers were determined. P85 has little effect on 3H-2-deoxy-glucose transport. However, a significant decrease 14C-lactate transport across BBMEC monolayers is observed. Histology, immunohistochemistry, and enzyme histochemistry studies show no evidence of P85 toxicity in liver, kidney, and brain in mice. This study suggests that P85 formulations do not interfere with the transport of glucose. This is, probably, due to compensatory mechanisms in the BBB. Regarding the transport of monocarboxylates, P85 formulations might slightly affect their homeostasis in the brain, however, without any significant toxic effects.